The effect of peripheral nerve injury on disease progression in the SOD1(G93A) mouse model of amyotrophic lateral sclerosis.
Around 20% of familial cases of amyotrophic lateral sclerosis have been shown to carry mutations in Cu/Zn superoxide dismutase 1 (Cu/Zn SOD1). Transgenic mice over-expressing human mutant SOD1 genes have been developed and in this study we examined the effect of nerve injury on disease progression in these mice. Firstly, disease progression in uninjured mice was characterised using physiological methods. Muscle force, contractile characteristics and motor unit survival was established at 90 days, an early symptomatic stage and also at the end-stage of the disease, at 130 days. In addition, muscle histochemistry was examined and the extent of motoneuron survival established morphologically. By 90 days of age, there is a significant reduction in muscle force, and nearly 40% of motoneurons within the sciatic motor pool have already died. By 130 days, the muscles are significantly weaker, and there is a dramatic change in the phenotype of extensor digitorum longus (EDL), which changes from a fast fatigable muscle, to a fatigue resistant muscle with a high oxidative capacity. By this stage of the disease, only 40% of motor units in EDL survive, with only 29% of motoneurons surviving within the sciatic motor pool. Following injury to the sciatic nerve in SOD1(G93A) mice, there is an acceleration in disease progression so that 90 day old mice show deficits that are only seen at the end stage in uninjured SOD1(G93A) mice. It is therefore possible that mutant SOD1 toxicity increases the vulnerability of motoneurons and muscles to stressful stimuli such as nerve injury.